RECOIL ASSEMBLY FOR A PULL STARTER 



FIELD OF THE INVENTION 
The invention relates to a recoil assembly for a pull starter such as those 
found on small internal combustion engines. 

BACKGROUND 
Recoil starters are commonly installed on small internal combustion 
engines for manual starting of the engine. Examples of products having engines 
equipped with a recoil starter include lawnmowers, snowblowers, leaf blowers, 
pressure washers, generators, and the like. Known recoil starters include a starter 
rope that is pulled by an operator to rotate a reel. The reel is coupled to the 
crankshaft of an engine for imparting rotation thereto only when the reel is rotated 
in one direction with respect to the crankshaft. After the engine is started, the reel 
is free to rotate with respect to the crankshaft and generally remains substantially 
stationary during engine operation. A recoil spring is provided such that the 
starter rope is automatically rewound upon the reel after the engine is started. 

SUMMARY OF THE INVENTION 
The present invention provides a recoil starter including a winding housing 
and a reel that is rotatably coupled to the winding housing for rotation about a 
central axis. The winding housing includes a first surface and a spring tab that is 
spaced from the central axis and that extends from the first surface. The recoil 
starter also includes a spirally wound spring. The spirally wound spring includes 
an outer end portion that is coupled to the reel, a coiled portion that extends 
around the central axis, and an inner end portion. The inner end portion of the 



spring includes a guide portion that extends between the central axis and the 
spring tab, and a hook portion that extends radially outwardly from the central 
axis and that engages the spring tab to restrict movement of the inner end with 
respect to the winding housing. The spirally wound spring is generally an 
elongated strip that has a first surface and a second surface, and is configured such 
that the first surface faces radially outwardly and the second surface faces radially 
inwardly in the coiled portion, and such that the first surface generally faces 
and/or engages the spring tab. 

Other features of the invention will become apparent to those skilled in the 
art upon review of the following detailed description, claims, and drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a top view of a recoil starter embodying the invention. 
Fig. 2 is a section view along line 2-2 of Fig. 1. 

Fig. 3 is a bottom view of a winding housing of the recoil starter illustrated 
in Fig. 1 . 

Fig. 4 is a section view taken along line 4-4 of Fig. 3. 

Fig. 5 is a top view of a reel of the recoil starter illustrated in Fig. 1. 

Fig. 6 is a section view taken along line 6-6 of Fig. 5. 

Fig. 7 is a top view of a spiral spring of the recoil starter illustrated in Fig. 

1. 

Fig. 8 is an enlarged view of an inner end portion of the spiral spring 
illustrated in Fig. 7. 

Fig. 9 is a section view taken alone line 9-9 of Fig. 2. 



Before one embodiment of the invention is explained in detail, it is to be 
understood that the invention is not limited in its application to the details of 
r construction and the arrangements of the components set forth in the following 
description or illustrated in the drawings. The invention is capable of other 
embodiments and of being practiced or being carried out in various ways. Also, it 
is understood that the phraseology and terminology used herein is for the purpose 
of description and should not be regarded as limiting. The use of "including" and 
"comprising" and variations thereof herein is meant to encompass the items listed 
thereafter and equivalents thereof as well as additional items. 

DETAILED DESCRIPTION 

The figures illustrate a recoil starter 10 embodying the invention. With 
reference to Figs. 1-4, the recoil starter 10 includes a winding housing 14 having a 
generally circular top wall 18 that defines an inner surface 22, and a 
circumferential sidewall 26 that generally surrounds the remaining components of 
the recoil starter 10. A series of mounting ears 30 extend from the circumferential 
sidewall 26 and can be used to secure the winding housing 14 to an internal 
combustion engine (not shown). The winding housing 14 also provides an 
opening 34 through which a starter rope 38 extends. A grommet 42 is positioned 
in the opening 34 to reduce wear on the starter rope 38 during recoil starter use. 

The winding housing 14 also includes a winding core 46 that is coupled to 
the inner surface 22. The winding core 46 includes a central projection 50 that 
defines a central axis 54. The central projection 50 also defines a threaded 
opening 58 at its distal end. The winding core 46 further includes a spring tab 62 
that is radially spaced from the central projection 50 and extends away from the 



inner surface 22. In the illustrated construction, the winding core 46 is joined to 
the winding housing 14 by welding. It should be appreciated however that the 
winding core 46 could be integrally formed with the winding housing 14, or could 
be joined to the winding housing 14 in a different manner. 

Referring also to Figs. 5 and 6, the recoil starter 10 also includes a reel 66. 
The reel 66 includes an outer annular portion 70 that defines a radially outwardly 
opening channel 74 that receives the starter rope 38. The reel also includes an 
inner portion 78 that includes a circumferential wall 82 and an axially extending 
projection 86. Radially extending webs 88 couple the inner portion 78 to the outer 
annular portion 70. The circumferential wall 82 defines a hook opening 90 and 
cooperates with the central projection 50 to define a substantially annular spring 
chamber 92 when the recoil starter 10 is assembled. The axially extending 
projection 86 defines a generally cylindrical bore 94 that opens axially toward the 
circumferential wall 82. A central aperture 98 extends through the bottom of the 
cylindrical bore 94. A set screw 100 extends through the central aperture 98 and 
threads into the threaded opening 58 of the winding core 46 to rotatably couple the 
reel 66 to the winding housing 14 when the recoil starter 10 is assembled (see Fig. 
2). 

The reel 66 also includes diametrically opposed ratchet support portions 
102 defined by the axially extending projection 86. The ratchet support portions 
102 support ratchet members 106 that cooperate with a ratchet guide plate 1 10 to 
selectively couple the reel 66 in a non-rotatable manner to the crankshaft (not 
shown) of the internal combustion engine. Specifically, when the reel 66 is 
rotated in a first direction with respect to the crankshaft, the ratchet members 106 
move such that rotation of the reel 66 in the first direction imparts rotation to the 



crankshaft for starting of the engine. Once the engine is started, the crankshaft 
begins rotating faster than the reel 66 and the ratchet members 106 move to allow 
the reel 66 and the crankshaft to rotate independently of one another. 

Referring also to Figs. 7 and 8, the recoil starter 10 further includes a 
generally spirally wound recoil spring 114. The recoil spring 1 14 is made from a 
generally continuous strip of spring steel and includes a first surface 118 and a 
second surface 122. The recoil spring 1 14 includes an outer coupling end portion 
126 that defines a radially outwardly bent reel hook 130. The recoil spring 114 
also includes a coiled portion 134 that is continuous with the outer end portion 
126 and extends around the central axis 54 when the recoil starter 10 is assembled. 
The coiled portion 1 34 defines a plurality of spirally wound coils that converge 
radially inwardly such that the outermost coils have a larger average radius of 
curvature than the innermost coils. The specific number of individual coils can 
vary depending upon the particular application. The first surface 1 1 8 faces 
radially outwardly in the coiled portion 134 and the second surface 122 faces 
radially inwardly in the coiled portion 1 34. - 

The recoil spring 1 14 further includes an inner end portion 138 that is 
continuous with the coiled portion 134 and extends from the innermost coil 
radially inwardly and partially around the central axis 54. The inner end portion 
138 includes a curved transition portion 142 extending directly from the coiled 
portion 134 and partially around the central axis 54. The inner end portion 138 
also includes a substantially straight guide portion 146, and an inner hook portion 
150 that is bent radially outwardly and away from the central axis 54. The 
transition portion 142 and guide portion 146 are configured such that a plane 154 
extending through the central axis 54 intersects both the transition portion 142 and 



the guide portion 146. The hook portion 150 of the recoil spring 114 defines a 
substantially straight tab portion 158 that includes a terminal inner end 162 of the 
recoil spring 1 14, and a U-shaped bend portion 166 that extends between the 
guide portion 146 and the tab portion 158. 
5 Referring now also to Fig. 9, the recoil spring 1 14 is illustrated positioned 

within the spring chamber 92. The reel hook 130 is received by the hook opening 
90 defined by the circumferential sidewall 26 such that the outer end portion 126 
is coupled for rotation with the reel 66. The transition portion 142 extends 
radially inwardly away from the coiled portion 134 toward the central projection 

10 50 of the winding core 46. The guide portion 146 extends between the central 

projection 50 and the spring tab 62. The inner hook portion 150 bends radially 
away from the central projection 50 and the U-shaped bend portion 166 receives 
the spring tab 62. The configuration of the recoil spring 1 14 is such that the first 
surface 118 engages the spring tab 62. Engagement between the first surface 118 

15 and the spring tab 62 holds the inner end portion 138 of the recoil spring 114 

substantially fixed with respect to the winding housing 14. 

When the starter rope 38 is pulled to start the engine, the reel 66 and the 
outer end portion 126 rotate about the central axis 54 in the first direction, thereby 
tensioning the recoil spring 1 14. When the starter rope 38 is subsequently 

20 released, energy stored in the recoil spring 1 14 causes the reel 66 to rotate in the 

second direction, thereby rewinding the starter rope 38 onto the outer annular 
portion 70 of the reel 66. 

To make the recoil starter 10, the recoil spring 1 14 is positioned inside the 
circumferential wall 82 of the reel 66 such that the outer end portion 126 is 

25 received by the hook opening 90. The central projection 50 of the winding core 
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46 is inserted into the cylindrical bore 94 of the reel 66. The relative angular 
orientations of the reel 66 and the winding core 46 are selected such that as the 
central projection 50 is received by the cylindrical bore 94, the guide portion 146 
of the recoil spring 1 14 is positioned between the central projection 50 and the 
5 spring tab 62. In addition, the tab portion 158 is positioned radially outwardly of 

the spring tab 62. Rotation of the reel 66 with respect to the winding housing 14 
engages the inner hook portion 150, and more specifically, the U-shaped bend 
portion 166, with the spring tab 62, thereby limiting movement of the inner end 
portion 138 with respect to the winding housing 14. 
10 Various features of the invention are set forth in the following claims. 



